Development of grafted xyloglucan micelles for pulmonary delivery of curcumin: In vitro and in vivo studies.
A novel grafted copolymer consisting of l-lactide grafted xyloglucan was synthesized by polymerization reaction and characterized. The grafted copolymers were analyzed by Fourier-transform infrared spectrometry (FTIR) and (1)H nuclear magnetic resonance ((1)H NMR) was performed to confirm the grafting of l-poly lactic acid on xyloglucan. The grafted polymer forms micelles at the critical micelle concentration of 0.0150 wt% with the average particle size of 102 nm, as determined by particle size analyzer. The zeta potential of the curcumin loaded micelles was -18.2 mV, an acceptable drug loading efficiency of 68.9 ± 0.02% and the entrapment efficiency of 96.38 ± 0.2%. The release study for 5h showed a sustained release property. In vitro assessment demonstrates suitability of micelles as dry powder for inhalation. In vivo studies showed significant improvement in bioavailability on pulmonary administration of curcumin micelles as DPI formulation. The potential for pulmonary delivery curcumin loaded in micelles was evaluated. In conclusion, polymeric micelle based on a newly synthesized grafted xyloglucan could be suitable carrier for pulmonary delivery of curcumin.